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(54) RAMAN AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress PDG 
that becomes one of the causes of the 
degradation in transmission characteristics of a 
Raman amplifier. 

SOLUTION: In the amplifier, the transmission 
loss of signal light beams propagated through a 
transmission path is compensated for by a 
Raman amplification effect of stimulated light 
beams inputted to the path from a stimulating 
light source. The source is provided with a 
semiconductor laser which outputs light, a 
polarization holding fiber which propagates the 
outputted light of the laser for longer than a 
prescribed length in two polarization modes that 
have a propagation constant difference and are 
mutually orthogonal and a stimulated light 

source outputting port which outputs the output light propagated through the 
fiber as stimulated light to be inputted to the transmission path. 
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[#f*g8*o«Bffl] 

its** 1 ] &m&&tem£thzm^it<D&&m!k& 

£ Lfc 2 oa>«»Hi~ K-CBf3E«a±e«i-*0Ht«» 
(cA#£n£Bjg#;<!: LTm^iTSB&ftMm^P 

« * r t * &m t -t z> y >-m^ a 
[»** 2 ] ±mm&ftmte, 

******* 5 fc*M»;t, 

6 j: 5 ^m^titcz t zftmt-fzmxm i icie**> 

[fS**3] ^M«rfi«&ix«fll#Xoe»«jlc«: 

fcA^StbSBiB* t LTffi*i-*raiB3te*(fcH*n £ £ 
[fS**4] ±IElffliB*jPRtt, 

S&fc, ffto±CWMt77Y^t:filShtM 

s -t 5 icffi^s jxfcc t zft&t-t a is** 3 tcts^co 

[IS** 5] ±IB«tt«l*7T*f'<tt, £R<BR««F 
LT4 5° «< J:?«cR|tS^fcifcS:»«i:-rsiB* 



* i "* v > lis** 4 <d v ^-rtt^MciEffio 7 ^ >-ie*i§io 
[is**e ] ±ia*Wfr ^-if^ffl**<o»ft«rSe3£ 
fba***»#«»*«;ifc;i £ si** i 

LIS** 5 ov^i"^*^c|B«fc«> 7-^ 

[IS** 7 ] ±ie*w«c 1PG>'<W r ^m«ctcffiS 
C9f»»^tlL/cI £ LfcIS** 1 fcV* 

LIS** 6 co v >i*tt*Mc|B«6<0 7 ~? «* o 

IIS** 8] ±ia¥3Wu-i*&;*'<* h/HHM^l 

io &mffl&&*&®L^izz k&vtmt L7tis**7jcis« 

[0 0 0 1 ] 

[»w<ojR"r^s«»»] rcojswra:* earns «rg»s 

[0 0 0 2] 

20 ^ifB»tt % 3 R (Reshaping .Retiming, Regener 

atln^WtBSrW-fS^^aSiritttLT, CaSXftKitK 
#Lttv\ +**<0«*Mbtf^tt, **** 

a{b3ft5nrffi*irtoa*Li^»««:WLT^9, 

[0 00 3]«, r<0«O7^^#HI«»* Lttt, 
#J;ttf WBH¥l 0-7 3 8 5 2#^*>5V>»i!|#fflBB 
6 0-2 3 6 2 7 7f ^SlOT^^J^t ^ 07 
tt, HfBH¥1 0-7 3 8 5 2^temiZ7jk&tl1Z'&m<n : 7 

30 <v >*it«»w««sr^-ria t?«> So 

[0 0 0 4] ±fEEl 7 iC^o^T, 71tt«-§-fta s A27i-S 
J«B*0«##A;&n, 72Wt«#*3ftSffl*i-««l«»W 
ff^tH^P, 73tt«#3to«l«affi: LTO*7r-f 
'< (JSJLT, *7rY^i*t) , 75«ff-^-*<tl5!j@3t^ 
tt**-Ctt*i-*tt«*tt», 74tt«*Jfc2lt5BiB3tW 
^fiS»5r«i^63tT^ V 77 K 772»iaiB*«: 

»*i-6*iatf*2 0HijB*W, 76»ilbie*«77l& 
OT723&»e>(oajB3teSr'&K+5*fi#Slb®l«, 78teUb 
iB*«77iaW72*»J»i-6ajB3tWM»ls]K"T?*>S. 
40 [0005] »mcov^r»lWi-s. W>&%MfflW®& 
7s&m i au^sb 2 <nm&ytm77\Rm72&mW'i' z t % 

1 2 «)Bfi*«(77ia W72tt»«*«r»* 

tic w^b^s&jgftte. «[ft*SfbiaK76-eia«jfe"c 

^StSttfefi, &g-&K§§75$r^LT*7r^^<73(cA 
^^5o -?Zk. ±IE*7r-<^73-Ctt, ±I5A^^ 

^*A^P71^e>A^^ft, *7rW^73«:e«RLfc 

«*«*75. 3fcT-fy U-^74«rtt«*^e»L, 
so 3tttiyjP72ct Otii^^tuSo 
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[0 0 0 6] »l&t/!B2<OBjB«:«77K 772<D 

8t^a>lb#j9 0nm£:&g:M<O&g: : $: r P>b\Z5 0nm<Dff$I 
«?««:#-r5. tfcoT, «?LtfJBloafi*«7710« 
^£ 1 4 5 Onm. ^2<OBjg3fc$*772<£>fl£;g:£: 1 5 0 On 
mk-ftl&. 15 1 5nm— 1 6 1 5 nm£>igHttrttca*3l% 

[0 0 0 7] 

T\ PDG : Polarization dependent gain£P£.£) £:3S£. 

[0 0 0 8] HT, ^wmMlcov^KitS. 
(1) M\ .7^^3PJ»GS:^*8-r6a-C*>6« 
[0 00 9] 
[ftl] 

r «JL (i) 



G = exp 



Aeff 
l-exp(-a *L) 



[0 0 10] JilS^: (1) (Cifc^T, PpH3fe^r^^53 
^^n5i)ig*i^[W], Ltt3t7r>f^ft[m], gr 
Ii7^ ^5PJ»<RSC"C*> 9 , 1550nmtC4oV>Tl .OX 10E-13 
[m/W] > Aef f ttft 7r^f /<53<£> WSJilWr MST'#J50 m* 
2, Lefftt*7r-<^53CO3ljftft-C*>0, aWtft^T'C 
0.4605[neper/m] "CfeSo SfcKfia 

[0011] ±E* ( 1 ) J: 9 , BfiftOfittttHMMt 
fc:#5PDG=AGtt, (2) ^J:oT»i-»35S-cffc 

£o 

[*2] 



(2) 



[0 0 12] ±IB* (2) ^*5V^r AKttBje*«fttt 

[0 0 13] Lfc*SoT, *7r^^53^A**tt6® 
iB*«tttt»^aC»rtt«. PDG= AG 2 (ftKB 

-rso at, a®3t(s*«ffi^«nBKttffiAK=o-cfe 

PDG= AG=0 fcftS. 5 ft, 

[0 0 14] w*0»^tt±f20J:p^raJS^Sr»**t-a 



So 

[0 0 15] 

10 »5t»^<Z)fe SEVRES* Lrt: 2 oOlBiS^E— KTBf 3t 
^^^e»*^ai^3te«:J:fEeiSK^A*Six5aje 

So 

[0 0 16] fc«)»WKi«*9^>«l«l»tt* ± 

IBBjBXKtt, ilB^MMH'— JtlB<H*««f7r 

offl***«JlftS*«4:ftSJ:5^**fll*., S&fc, 
[0 0 17] $ bK:**:. 

P> JilEeaJKJ- A* * HfcBigftco 7 ^if«3»*fci J; 

fcttS**«r±«Efii»K«-A**ixSae3te4: LTtfJ^i- 
[0 0 18] &o38Wt£«S^>*f««f±, Jt 

i-^<X w±IB¥*«c u— if ^>tti^?3t a*»ft S ^ t ft S 

«*n^ffi***-blBfia5I»J-A**ix5BjB3ti: UT 
[0 0 19] *fc, 8co3B^*-«5 7^VifB»tt, ± 

[0020] ^co^^»c^s7^^ta^§§«. ± 
so **«ifct>w-efca. 
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[0 0 2 1] &l<DftWlC&Z>7-*l'®m&te. ± 

[0022] fto»wic«57^y«B»fi, ± 

[0 0 2 3] 

[0 0 2 4] nm<D»fRl. 

So ±1EH lfcfc^T, 114, (Bt*^AASix6fll* 

«^3ttti*p-c*>5. 3«\ ±ia«#*A*pid>bA* 

tKi") -C*>5o 414, ±IB3tt7r*'<3«:e*-f5«* 

eaBi?fe6*7r-<^3^A*-*-siaje*«"c«>*. 8 

tt, ±KBiB»«7*»J»i-aBa««»J«i|sI»^«> 
[0 0 2 5] ±fEBiB3te8K6K:*5V*-t\ 8«> Bfiftfc* 

if^gffcU— if (DFB : Distributed feedback) Xtt&ffi:/ 
7 y ^KltiB^W* if (DBR : Distributed Bragg R 
eflecter) SrJfl^S. 914, ±B¥W*U-if8<0ffl** 

ScoStL ^ 



2^n2 J 



MJjnXhZo 12*4, ±1BW*#:7t^'<9 
^r^^iot^^A-cfc^o 

io [0 0 2 6] H] 2 *4, ±iaig^Sl2£#*Wfc:^ Lfctfc^ 

0-c£>5o H 2 lessor, 13*4, Jhia^MMfci*'— if8w 
m**<D«ft#ffl£**i". 14*4, -hGffttfiltt:? T -f '< 
10O^«i*l^Sr^-ro r^-C, tti^<!K^rS]13<h^R{^ 
«F^r-f^^$4^14i:f4^J45 0 <Bftfti**L"C»friS*L 

[0 0 2 7] #C*C, 0l2fctMa2&ffl^T»tfM£O^-C 
tft^-^So EUl-^S^T, Bfi3te8S*J»l3te7asJ:!eB 
«B*«6*rlHliPi-6fc* attBfi*aR6rt»o***u- 
if8^u-if5tSrttJ^-rs 0 ±ia*»*i^— 1f8*»6ffl* 

[0 0 2 8] !2l2^^<t^{C, **JS12-Ctt, tH^ffi 
«t*ffil 13 1 r '<±*fc*l*l 14 £ t4i* f>ttS 

[0029] ^m»^— if^bUl*S*tfcffl* 

*^fi*«P(%)W, J^TcDit (3) -c^£*x<5o 
30 [0 0 3 0] 
[»3] 



P = [cos a 2^ + ^ 2 (L)sin 2 2^] 1/2 x 100 



(3) 



[003114*. ±E3* (3) fc*5^-t\ 6 
fleu- ifcoffi^jgUB (*^* h /!"»«) , 6 t*4PMD(Po 
larized mode dispersion) L. 1550nm"Cl .7[ps/ 40 
m], LliiS»»77>f^ftS[ii], 0f4¥*»^-if 

"To 

[0 0 3 2] LfctfoT, *«W*^— 1f*»6a***tfc 
ffl**»4, ±ie«*»»7 r-T ^10S:±1B5«; (3) J:0 

^rfii<h^iS^7r^^co^^ffi^0Sr45 o fc-J- 



[0 0 3 3] wOj;?*C, ±1E«»(*«P7T^^10«rBf 

f4, ±IB«-S-3t^eaSK-C*> ; S*7r>r^3JcA*Six 
SBigft^LT, BiB3tWa*PllJ:*JtH**4xSo S 

^3»cA^*tb5„ irZt. ±IE*7r-f^3TI4, ±IE 
A*SHfcBfi3te<oBjBtt*fc:J: 5 

-cv>*fc«&, 7^>*i*i^t-*5tt5PDG^«jm-r5r <t 

[0 0 3 4] «»*A*Pl^bA**ix. 3t7r-<^^3 
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L, {f#ftffl^n2J:»?tH;>3i**bS 0 CKO^lcLT, 
7 -^>-ti^tc*3*t -5 PDGSrfliEE Loo, 7-^>t§*I#J 

[0035] &.t(D£?^ % *mn<Dj&m<o 

SS Life 2 o(OgjS^- K"CBf S««±e»i-5 r. £ K J: 
i:/^^ 9-^>*i«*fcj3ttSPDG«r«!ffiLoo, 
[0 0 3 6] ^^jffico^ffi(7)7^>lita§&JCctn 

M&ifcft? T 4 '«D& £ -C3fe^ r -f '*IC A*J £ frSEbig 

E**t:/hSMfc-r S ^ fc S D 
[0 0 3 7] ft*5, *3ljft<0^ffi-Cfi, ^Sffcl— ^r<D 20 

T&^i-S^tco^Tffc^ Lfcri*, r*UClE&;**bS 

45° K^ft«-Cfcotfc3t77>f^l-A* 

0, 9^>*i«*c*5ltSPDC«r«iEEi-Sw4:36S^Sr 

So 

[0038] mM<omm2. y,±<omM(omM^n, m 

fem^SftfcWrtJteTfc*^ Rfc, 30 

[0 0 4 0] H3fc*5l*T, 81, 82, 8n (n ^ 2) 
14, 5VM-»*SttftW3t*UJ*i-6¥W*^-^*> 

»S¥Wf*^— iFfc/fl^S. 91, 92, 9n (n £ 2) 40 
14, ±1BHM**U— 1F8K 82, Sn<DmMt&*:ft,? 
ii6*«lH**77>r^-C*)^ »*L<f4«»««P 
ffl0>3te7r-f'*«rfiH^*o 101, 102, • 10n (n ^ 
2) 14, J:1B*W«cu— !f8K 82, 8nCC»m^^^^ 

*x-ene»3£iss^*)SsiMces5 l^ 2 ocdossl^— 

K"CBfS*«±e»-rs«««»7r^^«>S. 12 

1, 122, 12n (n £ 2) 14, ±EaiA*7 r 

K 92, 9ni 7 >f'M0K 102, 10n<b 
O^ii^S^-Cifo5 0 1514, ±Efl[»<OlB««» 
^T-f^lOK 102, l0n^aft$tt^1SScOW^* so 
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[0 04 1] fc*3, *HifiCO^ffiJC*3V^ri4, JbfE¥^ 

lf81tiBtt(ft**7r'f^l0K ±B¥W*u~F8 
2^Mfe^7r^^l02, ±|B*W*l^— if8ni:{S 

[0042] [§]3ic::}ov^, _bB#»fr^i2u 1 
22, i2nt4, tnim<omi&<omiRtmm^> 

14<b 14^45° <Dft&-Tt[,-e&&£tlX\,^Z>o 

[0043] m^. mzRxsm 3 sr/B^TSfcrn-o^T 

BIM-rs. I2 3ic:fc^-C, BjB3tK*J»IsII»735S±lEli!i 

ficu— if8K 82, SndS-ttt^ttSVMCl^feSafiO 
!f**m*+5- JtlB«»<0^*«cu—r8K 82, 
8n^<bto^^Hy L ctS^^-^»4, ^rtt^n^tJC 
■*-SttJ**7r-f^9K 92, 9n£rfcD8L, -tJx-Ptt 
#j£-TS^£vkl21, 122, 12ntCit-rS 0 
[0 0 4 4] E12{C^-rJ: 9^, ##frj«12U 122, 

12n"e*4, *ti?frMt)M&Xfal3km$L&ft7 r 
^^^tt^(^l4^^4i ^, ^LT^^tbrv^s/^l^, ±is 

ttftO^iftflcL'— -9*81, 82, 8n^&UA$tL^iElk 

«p:7 7-f'<10K 102, 10nXf4, -ttt-PttfiJRSft 
^co*>S5lv^jcB:SSLfc2oofiSt c e— K«^»»Sttr 
fettS^ttSo 

[0 0 4 5] ±fB«*«>*Wff^— ' tf8l, 82, 

8n^&W**tt^*ttl**:f4, ^tL^n^-TS± 
IE«»W«»[««F7r-r^lOK 102, 10n$r_bfH^; 
(3) J:O*ta$tLS0f3£S^±fi»SttSCii:icJ:o 

So 

[0 0 4 6] r<7?<t9lC, JilBa*ScO««««P7T-r^ 
IOK 102, lOn*0f^fi«±fi»SFtt, 

^i^ix, ^S^^So ±fS-&R^n^tii^)tf4, ±fEfS 

lt, aa3te«ffl*pii«t9a*SH, Kft-frftss* 

^LT*^r^^3lcA^l$nSo -TS^:, ±f53t^r 
[0 0 4 7] «#*A*Pl^&A**tt, *77^/<3 
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[oo4 8] £i±(D£ *m&<owm<D7-*^mm 

[0 0 4 9] *IBfio»«cD9-rvit««(cJ:ix 

^C9£i&<!;£45 0 f^LTg^c<!:ia^ J:5« 
v ^<Htt«#:7 r >f £ -C3t 7 r * ttSSfr 

[0 0 5 0] *^»<D^jffiC07^^it*I«Jc:<ttt 
tf, »*sa»c9«fi<D*Sr^«[U, iiJjfiiTfc^ LT3t7 

7^^ia*t5r £i;i4 9, 9^^*«*c*5i*a« 
»i««rte*ts: fc ^ -o* s c 

[0 0 5 1 ] Jfe*3, *jllfiO»fflTtt, **#U-f(7) 
3ftS*>6 3&S, 45° WO^«"Cfcotfe*77^^A* 

[0 0 5 2] M«i3. ^±<OHffiC0^fl|-Ctt, 1 
«f 7 7--<^T*H±«B8««tt5 * 
Lt l *ofi««» 7 r -f /<"C*R±«MB**«*c 

[0 0 5 3] H4f±, rttJBHlCft^S^^JlMSa 
*SS<ojgffi3W«fiRSr^-r«ri5HT*>S. H 1 XttB 3 

So 

[0 0 5 4] B 4 leaser, 81, 82, ••*, 8(2m-l), 8(2 
m) (m ^ 2) f4, IV^cllftSitft^SrHlAtS** 
y-CfcO, 5f**rm*-rS7r^y 
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*^7^SJta**#i/-f«:ffl^5. 9K 92, 
9(2m-l), 9(2m) (m ^ 2) 14, ±15***^—^81, 8 
2, 8(2m-l), B(2m)<nmfift&*fr?JMRtirt*Ztil 
tlfty r 4 v<-cfctl , »*U<l4ffl««»a!ro*^r^ 
/<ftlfl^S. 161, 162, • •, 16(2m-l), 16(2m) (m ^ 
2) 14, ±e#»»U— 1f8K 82, 8(2m-l), 8 (2m) 

[0 0 5 5] 171, 172, 17n (n ^ 2) tt % -hfE¥ 
10 Vftl"— If 81, 82, 8(2ra-l), 8 (2m) CO 2 ofo» ffl 

tt, «Jfr&ricSBl71l4, 2oO^W*U-1f8K 82CO* 
tt-ftuoffl «r HS-fr/Si" S J: ? $ ttT v * 6. 
181, 182, 18n (n ^ 2) 14, ±IE««-fr*»171, 
172, 17n^*tl?tlW.&&l&£tltl±.&¥mft1>'~- 

ifsi, 82, 8n<otu^*sr j ett^ne»-rs'&^w^i 

£fflV>S 0 

[0 0 5 6] 19f4, ±e¥**^— !f8K 82, 8(2m 
20 -l), 8(2m)^<>f T^«aEtc«*<7)aCH«jK«:S:fi*S 

-^--CfcSo 101, 102, lOn (n > 2) (4, ±IB{^jS 
£7«S17K 172, --, \7nX^tl^fHU^f&^tlft± 
E*i#l/- If 81, 82, ■ 8nOtH*Jft£, -ttu-TixC 

g^±e^'rs{^S^^r^/<T^So 121, 122, 

12n (n ^ 2) f4, ±IE^tU^3t 7 r << , 18 
2, 18nt_hlEfi«(R«P7r-f^lOK 102, lOn 

30 [0 0 5 7] *HH6<0?Ktt^*3V^-Cf4, JhfB¥^ 

fru- if81, 82t«»'&*«171iiHtt««r7r'f^lO 
1, Ji|B*»*U— tf8(2m-l). 8(2m)t««-&fi8*l 
7n fiiK(R«f 7 r >f ^<10ndS-t ^tt«(H3t:<k;»-Cfe 

So 

[0 0 5 8] lU5f4, ±|B»^12lSr»»BJC^Lfett 

So EI5(CjoV>T, 131f4, ±|E*#«CU— tf81^m^J 
*«>«tt*rft«r*i-. 132f4, _hlB***^-1f82om 
*3t<o«ttiri6]Sr^-*- 0 14I4, ±E««(S»7 r -f^lO 
40 icq ±$4*^1 $r^-To cr-C, m^^^^ll31i:tH^)(^ 
«*|6ll32i:»4j»90 o "C***ixTfe9, ±.ffctti?)Mt& 
*lftl31&t5a*fitt*l^l32^ffl»«»7r^^<** 
^114^t4^45° 09^^-f^-C^^^rv>So 
[0 0 5 9] *tC, |ll4RU ^ [gl5^fflV^T^*C0V^T 

tft^i-So l2l4^c^ov^r, ajB3t«wj»iHii»7^±«i]a 

flci/- 1f8K 82, • •, 8(2m-l), 8(2m)ri^n^*xSV^c 

^^s«s^^—tf*$:m^-rso rco^#, ^asxin 
§§ flgj^Hrf) ^e>»**^^»aeiH«#i9icj:9, 

so .hfE^Wflci — ■ tf81, 82, • 8(2m-l), 8(2m)0V<-<T 
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[0 0 6 0 1 ^Lt, _hfa«*0^*tt:u-1f8K 82, 
8(2m-l), 8(2n)^6ttJ**tLfea»WU-lf*tt, 
-ttt^tt#*-*-6^HfB*fi«16K 162, 16(210-1), 
16(2m)fc:J:9* RftSrffi^kSixr-ttb-etLWe-rsai 
**7r-<^9K 92, 9(2m-l), 9 (2n) SHKttN- S . 

[0 0 6 1 ] ±IE#ffl*3ft7r^^9K 92, 9 (2m- io 
1), 9(2m)S:C«Lfe*m**tt, **x«b*ttSi-a«i 
tt**»17K 172, 17nt»ieSt***iX, 
»«+6*I»ffi**:7T>f'<18K 182, 18n«rfi» 
U **tW»«-T6*a\*12K 122, 12n(CiS-T 
6 0 Mx.H aMUfleu- if 81, 820**t-e*bd»bffl** 

tb^u- «tt-frfiE»i7i*r?a:^dcS*L, 

W**^r-f ^l81«:e«RL, 8te*jSl21lcSH-5. 
[0 0 6 2] 5 (C^-TJ: 9 [C, #«5^^12K 122, 
12n"Cfi, 2oO**#l/- 1f(7)tb^fflS^132<h 

u*«ft*rfiii3ii:tti:^^cii:3?LT*5 0, 3£>tc, Jb 20 

iaW*fi«*r^l322&t^ffl*«tt*l^l31^fijS«l*7r 
^^^tt*ri*ii4tHjKJ45° o^ffi*f fi tu"C^$nrv>^ 

fc£>, ±ISlS»<0^«f*:u— »f81, 82, 8(2m-l), 8 

(2m) frb z thtiw.mmyt'efr z> m$tv> j* *f*, 
^ix^n*ti£"ra««««?7T-<^ioi, 102, ion 

[0 0 6 3] ±IBtt»<0*W«:U'- If 81, 82, 

8(2m-l), 8(2ni)*^ttl**ttfe#a**tt, *:*L* 

tt^jc-rsiiaaftwiBRiftftp^r^^ioK 102, 30 

10n£_kiEii$; (3) £*)mm£tiZffil£&&>±&m£fr 

[0 0 6 4] ft**, **J6WJBJ8-Ctt, ^»3CW» (0 
»(*^ 1f81, 82, 8(2m-l), 8(2m) <*VM T ^fgffc 

(3) icsmsscoii, ifatw^»*«*ic 

[00 6 51 B6tt; 5 <o = lnmk bfcB*^, 

[0 0 6 6] ±E«»oB««»7 7-f/< so 
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101, 102, ion*r0f3es«±e»six. nw±mm 

bT, Bfi*«ai*PnJ:Offi***t, «ft-&«»5& 
^LT*7r^^3JcA^^n5 0 -T5£, ±IB*7r 

^«l«fiMflasdfci:So ^<nkZ, JifSfibe3fe«^ft-b 

[0 0 6 7] Ht*A^Pl?!i^A^^^ %7t-<'^ 

b, fS*5tW*P2J:9tb**ttS. roj:5t-bT, 
^-^>ti<iI§§|cjoit-5PDG^«iJE boo, ^-e^ti^I^j 

[0 0 6 8] £l_b<£>J;5lC, ^ffiO^ffiGQ^^titl 
if tf> tH*>* «r«ft««r 7 r -< ^^61^^ *> 5 

Loo, 7^^*«a*^J:9«#*Sr*«*Bi-6Ci:dS 
[0 0 6 9] **J6ojKll8a5 7^^it««HiJ:ix 

r ^y^(7)^i:$r45 0 i" bLTjK^tSifclcJ:*), «t 
«9 ^Attftttr 7 r $ 7 r -f A^j $ tt 

[0070] ^mm<omm<D7^>mmmcxti 
^«*ttyh»fts«*^**a*^ttbfeHi*ftSrafi 

[0 0 7 1 ] ^yb, *Hifi<ojKffi^7^>it<e»^J:tu 
o-e, Bfi*jR«^fte{bb/tK5S3E*o9^^«l«* 



(8) 



ftffl 2002-122896 



13 

[0072] *mM<nMi&(D9^>mffi&iz£ti 

fc, .LIE*'** hyHMBSrtt:*:i-5wt^J:9, ±IB* 
(3) i:ftot, J:DIv«^7r>f^l^-c* 

Ct^t46©^ Bfi#S&/hffl<bi-Sw£aS"C 

[0 0 7 3] **J6<OJglB"Ctt. #»flcu-if<0 

3ftSfeS*S, 45° ^^^0X^*77^^1^ 
SnsajB3tSr*K±«Rfi*ttlBi:i-S - t sfts^rtfi-e*) 20 

«-bft<rt>ft<, *fr«x*ft lt<> ft 

[0 0 7 4] *^JfcC0Jgffi"Ctt % Ifft 

»]RSrt,*i*tettttfcSas, «ft*«fblHlIS*:ft< U 
[0 0 7 5] 

mttzkiz.*.*) ^ mmftAmK±m<jgytvtWik*z<n 

[0 0 7 6] 8:o»W«)7^v*t«»JcJ:ixtf, 
±RBfi*Wtt, ±B*t»*u— fPk, ±E«tt«»7 so 
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[0 0 7 7] $e>|Cl*fc, ft0^07V i 

^fefi»Sixfcm***±EeiSK«ciA**ttSBiB* 
£ LTm*i-*»fi3teWtti* P k Mt^^i K <fc •? , 

mizxvm^ftzmm-rzz.ktf^zz?^, y^>m 

[0 0 7 8] *<7>»M<Z)7^vi««»^J:tttf % 
-hfEBiB3te«tt\ ±IE2o<D^Wfls:u-if k, ±Efftt 

5 J: 5 , Sfefc* «*o±ia«*«»7r>f 

_hEBjB3t«tti*Ptt, -LfE«fi*fitfblHlB8'T? 
^«S^tH**Sr±iaea6K^A**ttSBjB*i: L 

rtti^ts «t oicmtizztuzzkizx*), ^^hhm* 

[0 0 7 9] *o»Wo9^^HMB»cJ:ixtf, 

<fc 9 MRU: £ *bfc d £ <fc 9 , < t«9it«^7 7'< 
^ofi*-C±IBea6K*ciA**ttSBjB*Sr*K±*lfi 

BiB#«*:'h3Kb 

[0080] *yt, sco^o^^^wss^itt^ 

±IB*Wfri^-1f<ottJ^*<ottft*S^{b*-tirS^«* 
O-C. BjB3fe«ft* s Sc3e<bL^:ii55e^*07^^JS«» 

[0081] *yt, fr<D&m<D7T>ftmm\c£ti&, 
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[0 0 8 2] ft«W7 ^if «*IC .fcixtf , 

iia i ] ^<o&m<Dnm<DMm i fcfatto^-^m*! 
[14] r <D&m<omm<DMm 3 ^ie«^ 7 ^ ^mm 

[1 5 ] r<0*W<oSB*a>JgJfi 3 Jc*5Jt6^tH*3t 



So 

1. 7 1 ff^tA^P, 2, 7 2 flr#3ftW*0, 
3, 73 *7r>f^ 4, 74 %T j y U™ 
10 5, 7 5 &m^8t3§, 6 jafiftSU 7. 7 

8 £Meft»J#P[HJB&, 8. 81-8n, 81-8 
(2m) if, 9, 9 1 — 9 n, 91 — 9 

(2m) mt}%yr^^, 10, 101 — lOn 

■»»»7 7^^ ii aje*«w*p, 12, 

1 2 1 - 1 2 n 15,76 ffi^SfblHl 

ft. 161—16 (2 m) ^»#«». 17 1- 
1 7 n <Hft 1 8 1 -1 8 n ^fifetiB^^^ 

19 7 71 glloEfrjg 

3t«U 7 7 2 !g 2 CQSfrfiftMo 
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3 



4 

"I 

finest* 



•103 
lOn 

122 ft*jA 
12n Hk*& 

92 
9n 

8n *WU-lf 
82 *»*U-*f 



-lOn 




ffr&£ 121 
Affiffl **7T-f/< 181 
171 

*§u*a» i8i 

*f 81 



2n HMTfi 

ten dfiam^3ft7T-</< 

]-|16(2m-l) 
L6(2m) 

.9(2m-l) th*A^T-r/< 
9(2m) thAJt^T-T/t 
fi(2m.l) *t 
>8(2m) *«4*U-«f 
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7n v h-s— i/(DWL* 



(72)|g^# /hS 

*^8fttfflE^lTI2#3f = 



F ? — 2K002 AA02 AB30 BA01 CA15 DA10 

EA30 GA01 HA23 



